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Brief Clinical ReportsCongenital absence of posteromedial papillary muscle and
anterior mitral leaflet chordae: The use of three-dimensional
echocardiography and approach in complex pediatric mitral
valve diseaseChristopher W. Baird, MD,a A. Resai Bengur, MD,b Andrew Bensky, MD,b and Larry T. Watts, MD,a
Charlotte, NCComplete congenital absence of a papillary muscle is in
itself a rare phenomenon. Usually, when a papillary muscleFIGURE 1. Preoperative and postoperative transthoracic echocardiograms (TT
astole. Primary disease is shown, including a prolapsed anterior leaflet, a cleft i
a rudimentary posteriomedial commisure. B, Postoperative TTE, short-axis view
suroplasties and annuloplasties, closure of anterior leaflet cleft, and division of sec
axis view from ventricle, showing anterior and posterior leaflet apposition with
neochorda from the posteriomedial papillary muscle remnant attaching to the an
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The Journal of Thoracic and Cais absent there are chordae that arise from a single papillary
muscle inserting into the leaflets (ie, parachute mitral valve)1
or chordae that arise directly from the ventricular wall.2
Complete chordal papillary muscle agenesis to certain leaflet
segments is extremely uncommon. We present a case of
severe mitral regurgitation resulting from anterior leaflet
prolapse with no chordal attachments and absence of a post-
eromedial papillary muscle chordal apparatus.
A 6-year-old girl received a diagnosis of mitral regurgita-
tion at 3 years of age. This progressed to severe mitral regur-
gitation by the age of 6 years, and she was therefore referred
for surgical evaluation. Two- and 3-dimensional echocardi-
ography (transthoracic, transesophageal, and epicardial)E). A, Preoperative TTE with short-axis view from the ventricle in late di-
n the anterior leaflet, secondary chordae tethering the posterior leaflet, and
from the ventricle, showing the areas of repair. These include the commis-
ondary chordae attached to the posterior leaflet. C, Postoperative TTE, short-
out leaflet prolapse. D, Postoperative TTE, 4-chamber view, showing the
terior mitral valve leaflet.
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FIGURE 2. Schematic of postoperative repair representing posteromedial
and anterolateral comissuroplasties, figure-of-8 suture posteromedial and
anterolateral annuloplasties, anterior leaflet cleft closure, division of second-
ary chordae restricting the posterior leaflet, and creation of a neochorda from
the rudimentary posteromedial papillary muscle to the free edge of the an-
terior leaflet. AL,Anterior leaflet; PL, posterior leaflet; RA, right atrium; RV,
right ventricle; LA, left atrium; LV, left ventricle.
Brief Clinical Reportswere used to delineate mitral valve anatomy (Figure 1). The
pathologic condition consisted of severe mitral regurgitation
resulting from an absent posteromedial papillary muscle, an
absent chordal apparatus to the central anterior leaflet, and
a severely tethered posterior leaflet toward the posteromedial
commissure. Embryologically, this was probably a cleft in
the anterior leaflet with a rudimentary posteromedial com-
missure. After bicaval cannulation, cardiopulmonary by-
pass, and hypothermic (25C) fibrillatory arrest, the mitral
valvewas viewed via a transseptal approach through the right
atrium. Intraoperative examination revealed a remnant of
what appeared to be posteromedial papillary muscle matted
to the lateral ventricular wall. There were no chordal struc-
tures attaching to the central portion of the anterior leaflet,
which had a cleft and a tethered posterior leaflet owing to sec-
ondary chordae (Figure 2). With the aid of hypothermic
spontaneous ventricular fibrillation, initial inspection and re-
pair consisted of division of the secondary chordae tethering
the posterior leaflet, anterolateral and posteromedial com-
missuroplasties, and closure of the anterior leaflet cleft.
Then, under cardioplegic arrest, a neochord was created
with 5-0 polytetrafluoroethylene from the lateral ventricular
wall and attached to the anterior leaflet as described byDuran
and Pekar3 and Boon and associates,4 as well as figure-of-8
suture anterolateral and posteromedial annuloplasties. Post-
operative transthoracic echocardiography (Figure 1, B, C,
andD) revealed no mitral stenosis or regurgitation, ventricu-
lar function was within normal limits, recovery was unevent-
ful, and the patient was discharged home on postoperative
day 4. Follow-up at 1 year revealed no mitral stenosis or
regurgitation.
COMMENT
Most congenital abnormalities of the mitral valve papil-
lary muscles are associated with a single papillary muscle
or ‘‘parachute mitral valve’’ and absence of the anterolateral
papillary muscle. Carpentier and associates2 reported a case
of posterolateral papillary muscle absence with chordae aris-
ing from the ventricular free wall. Herein, we report a unique
case of posteromedial papillary muscle and chordal agenesis
with no attachments to the central and posteromedial ante-
rior leaflets.
This child had a complex mitral valve abnormality involv-
ing anterior and posterior leaflets. Most significant was the
absence of a chordal apparatus to the anterior leaflet with ru-
dimentary evidence of a posteromedial papillary muscle.
The posterior leaflet was compensated with secondary chor-
dae limiting posterior leaflet prolapse, but the anterior leaflet
had no compensatory mechanisms.
del Nido (personal communication, 2008) developed
a systematic approach using 2- and 3-dimensional echocar-
diography for preoperative and intraoperative assessment al-
lowing an accurate and, more important, aggressive surgical
approach toward complicated mitral valve disease and its re-e76 The Journal of Thoracic and Cardiovascular Surgpair.5 For example, if echocardiography revealed significant
secondary and/or tertiary chordae and one could not visual-
ize them by direct views through the mitral orifice, one might
elect to take down the posterior leaflet for better visualiza-
tion.
Complex congenital mitral valve disease often requires
more time for repair; thus, methods of cardiopulmonary by-
pass and myocardial protection are important determinants
of optimal outcomes. del Nido routinely uses spontaneous
hypothermic fibrillatory arrest, inasmuch as it provides an
excellent alternative to complete cardioplegic arrest in com-
plex mitral valve disease. When ventricular fibrillation is al-
lowed to spontaneously occur under hypothermic conditions
(25C–28C), spontaneous cardioversion is unlikely to oc-
cur until rewarming. Use of the ascending aortic cardiople-
gia site for continuous venting can minimize concerns of
air emboli. Fibrillation allows continued myocardial perfu-
sion, maintains myocardial tonus during repair, and provides
more physiologic testing of the mitral valve while signifi-
cantly minimizing crossclamp and ischemic times. We still
often use a short period of single-dose cardioplegic arrestery c April 2010
Brief Clinical Reportsfor portions of the repair (ie, annuloplasties and tightening of
neochordae).
Complete absence of chordal structures associated with
leaflet prolapse, such as seen with a cleft in the anterior mi-
tral leaflet, creates a difficult problem for short- and long-
term outcomes in pediatric patients. Routine maneuvers
such as commissuroplasties and annuloplasties are not al-
ways effective. More complex techniques including creating
neochordae3 or creating a double-orifice mitral valve (ie, the
Alfieri repair6) can often provide effective short-term results.
Alfieri’s initial description6 of edge-to-edge leaflet approxi-
mation for adults with severe regurgitation has proven excel-
lent results and should be considered in children. However,
the creation of neochordae3,4 for significant prolapse pro-
vides a more natural effect and less potential for mitral ste-
nosis; if necessary, as the child grows, the neochordae can
be replaced without valve replacement.
Using preoperative and intraoperative 3- and 2-dimen-
sional echocardiography, one is able to optimally plan an
approach and the repair of complicated mitral valve abnor-
malities. Furthermore, as an alternative to complete cardio-
plegic arrest, spontaneously induced hypothermic
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out significantly compromising myocardial function.
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1995;9:621-6; discussion 626-7.Iatrogenic phrenic nerve injury during thymectomy: The extent of
the problemMichele Salati, MD,a Giuseppe Cardillo, MD, FETCS,b Luigi Carbone, MD,b Federico Rea, MD,c
Giuseppe Marulli, MD,c Alessandro Brunelli, MD,a Luca Voltolini, MD,d Giuseppe Gotti, MD,d and
Gaetano Rocco, MD, FRCSEd,e Ancona, Rome, Padua, Siena, and Naples, ItalyIf a thymic neoplasm infiltrates both the phrenic nerves, it is
mandatory to spare one of them to reduce respiratory function
impairment.1 Toour knowledge, there is no information in theliterature regarding the incidence of unilateral phrenic nerve
resection for radically treated thymic neoplasms (Figure 1).
CLINICAL SUMMARY
In January 2007 we created a multi-institutional disease-
specific database. We retrospectively gathered data in an
electronic format from 5 Italian thoracic surgery units,
each of them performing at least 8 thymectomies per year,
irrespective of the surgical approach.
We enrolled 183 patients (93 female and 90 male patients;
median age, 56.6 years) from January 2000 to December
2006 who were operated on for thymoma or thymic carci-
noma. Patients with a preoperative diagnosis of generalized
myasthenia or other neuromuscular syndromes were ex-
cluded.
Two of the following criteria should be verified to define
the phrenic nerve as injured after the operation: (1) descrip-
tion of the phrenic nerve resection within the operatingrdiovascular Surgery c Volume 139, Number 4 e77
